Supplemental Material

Purification of CglUPO
The culture liquid of C. globosum was separated from the mycelium by filtration through GF8 paper filters (Whatman, Dassel, Germany). The filtrate was frozen at -20°C and re-thawed to precipitate and remove extracellular glucans by repeated filtration. Afterwards, the filtrate was concentrated 5 by two steps of ultrafiltration against 10 mM sodium acetate buffer (pH 6.5) using two tangentialflow cassettes (Sartocon Slice Cassette, Hydrosart, cut-off 10 kDa and Minimate TM TFF Capsule / Pall with Omega membrane, cut-off 10 kDa), successively. The concentrated culture filtrate was adjusted to 60 % saturation with ammonium sulfate and centrifuged at 20,000 x g for 30 min. The resulting precipitate was discarded and the supernatant used for the actual purification procedure. 10
It was purified by one step of anion exchange chromatography (IEC) using Q-Sepharose FF (IEC XK 26/60; GE Healthcare Europe, Freiburg, Germany), followed by size exclusion chromatography (SEC) on a HiLoad Superdex TM 75 column (GE Healthcare Europe, Freiburg, Germany). IEC was carried out with sodium acetate buffer (10 mM; pH 6.5) eluting the proteins with a linearly increasing sodium chloride gradient up to 0.7 M NaCl in the sodium acetate buffer 15 at a flow rate of 6 mL min -1 . SEC was performed under isocratic conditions (50 mM sodium phosphate, 150 mM NaCl, pH 7.0) at a flow rate of 2 mL min -1 . CglUPO-containing fractions were pooled, concentrated and dialyzed against 10 mM sodium acetate buffer (pH 5.0). Then the pooled active CglUPO fractions were re-chromatographed on a Mono Q column (IEC 5/50; GE Healthcare Europe, Freiburg, Germany) with sodium acetate buffer (10 mM, pH 5.0) and an increasing 20 gradient up to 0.4 M sodium chloride. Active fractions were pooled again, concentrated and desalted using an Amicon ultrafiltration device (membrane cut-off 10 kDa, Merck Millipore, Darmstadt, Germany) and Vivaspins 20 (cut-off 10 kDa, Merck Millipore, Darmstadt, Germany), respectively. Table S1 summarizes the purification protocol for CglUPO and the resulting specific activities after each purification step. 25 30 S2 , 0.46 µM) and pH optima were determined for 45 veratryl alcohol (pH 7), benzyl alcohol (pH 7), 2,6-dimethoxyphenol (DMP, pH 6), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonate) (ABTS, pH 4.5), 5-nitro-1,3-benzodioxole (NBD, pH 7, [1] ) and naphthalene (pH 6) by monitoring the formation of benzaldehyde (ε280: 1,400 ), respectively. The 50 reactions were started by the addition of 2 mM hydrogen peroxide. Kinetic constants for H2O2 were determined in the presence of 5 mM veratryl alcohol at pH 7. Data were evaluated using GraphPad Prism 5 (GraphPad Software, Inc., San Diego, CA, USA). Table S2 summarizes the Michaelis-Menten (Km) and catalytic constants (kcat) as well as the catalytic efficiencies (kcat/Km) for the tested substrates measured at the determined pH optima of 55 each reaction. Under these conditions, the substrates that are preferably subject to one-electron oxidations (ABTS and DMP) were oxidized with the highest efficiency followed by the aryl alcohols.
The substrates with less activated carbons, NBD and naphthalene, were oxidized with 4-and 14-times lower catalytic efficiencies, respectively. Interestingly, the turnover numbers for aryl alcohols differed by the factor 50 (19 s -1 for veratryl alcohol and 956 s -1 for benzyl alcohol), while, on the 60 other hand, the affinity of CglUPO for veratryl alcohol was 4 times higher. The relatively high Km (922 µM) determined for the electron-accepting co-substrate H2O2 (with veratryl alcohol as substrate) was compensated by a high turnover number (890 s -1 ) so that the resulting efficiency was in the same range as those of aryl alcohols.
The catalytic behavior of CglUPO towards typical peroxidase and peroxygenase substrates 65 (ABTS, DMP, aryl alcohols, naphthalene, NBD) resembles that of the so far characterized peroxygenases. Thus, an acidic pH optimum of 4.5 for ABTS oxidation was also reported for AaeUPO, CraUPO and MroUPO, the oxidation of the other substrates tested reached maxima between pH 6 and 7, which is again in the range of AaeUPO and CraUPO.
Aromatic oxygenation was one of the first UPO reactions studied in detail using naphthalene as 70 substrate.
[2] The efficiency of ring hydroxylation by CglUPO was an order of magnitude lower compared to AaeUPO but in the same range as the data reported for MroUPO and CraUPO. [3] [4] [5] Notably, the Km of CglUPO for naphthalene was higher (~1.5 mM) than the respective constants of these two UPOs (300-800 µM) and naphthalene-oxygenating P450s (20-250 µM) indicating a comparatively low affinity to plain aromatic rings. [6] This assumption is supported by the fourfold 75 S4 lower Km of CglUPO for veratryl alcohol (350 µM) containing two methoxy groups compared to benzyl alcohol (Km = 1.3 mM) without additional substituents at the ring (compare also Table S2 ). The pH effect on the enzyme activity was tested over a broad range (pH 2.0-9.0) using different substrates (Fig. S2) . With the exception of ABTS, the pH profiles exhibited maxima between pH 6 and 7; in the former case, a sharp maximum was observed at pH 4.5. DMP oxidation (as that of ABTS proceeding via one-electron oxidation) took place between pH 4 and 9 with an optimum at 85 6.5 (Fig. S2A) . The oxidation of both aryl alcohols occurred between pH 4 and 9 as well but with flattened optima around pH 7 (Fig. S2B) . A distinct second activity maximum was determined for benzyl alcohol at pH 4.5. The optimum for the oxygenation of naphthalene and the fission of NBD was found to be 6 and 7, respectively (Fig. S2C) The software Proteome Discoverer (v1.4, Thermo Scientific) was used for protein identification.
Therefore, the measured MS/MS spectra (*.raw files) were searched with the Sequest HT 135 algorithm first against the Uniprot (bacteria and archaea database). The following settings were selected for both searches: enzyme specificity was trypsin with up to two missed cleavages allowed using 10 ppm peptide ion tolerance and 0.02 Da MS/MS tolerances. Oxidation (methionine) and acetylation (any N-terminus) were selected as a dynamic modification and carbamidomethylation (cysteine) as a static modification. Only peptides with a false discovery rate 140 (FDR) <0.01 calculated by Percolator, [7] peptide rank =1 and XCorr >2 were considered as identified.
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